At first, let us clarify the F k -martingale property of δ k X when X ∈ H 2 . At first, we recall that T k 1 < ∞ a.s so that the strong Markov property yields that T k n < ∞ a.s for every k, n ≥ 1. Let us denote ∆T By applying Lemma 1.1 to the process δ k X for X ∈ H 2 , we get the following characterization.
Date: August 31, 2015. Corollary 1.1. Let X ∈ H 2 be a Brownian martingale and X ∞ := lim t→∞ X t a.s. 
In one hand, for every t ≥ 0, we have {C
. By applying the strong Markov property, we then have
] = 0; n ≥ 1, and from Lemma 1.1,
is just a consequence of the martingale property of the Brownian motion and the tower property.
Compactness of purely discontinuous
be the space of all square-integrable F k -martingales starting at zero. From [3] , we know that any square-integrable F k -martingale has bounded variation paths and it is purely discontinuous whose jumps are exhausted by 
As explained in Corollary 1. Lemma 2.1. Let δ k X = M k,X + N k,X be the canonical semimartingale decomposition for a Brownian martingale X ∈ H 2 . Then,
Before proving the above lemma, we need some auxiliary results. At first, we observe that Prop 3.1 in [4] holds for any sequence {Y k ; k ≥ 1} of the form (2.1).
-weakly relatively sequentially compact where all limit points are F-square-integrable martingales over [0, T ]. 
Proof. By denoting Z
be positive and uniformly integrable martingales w.r.t filtrations F and F k , respectively, where G ∈ F T . Then,
Proof. Since A k is a pure jump martingale and E sup 0≤t≤T |B t | p < ∞ for every p > 2, then we shall apply Lemma 3.4 in [4] to conclude the proof.
We observe that Lemma 3.5 in [4] holds for A k and a generic Y k of the form (2.1) as follows.
Lemma 2.4. Let {Y k ; k ≥ 1} be a sequence satisfying the assumption in Lemma 2.2. Let {Y ki ; i ≥ 1} be a B 2 -weakly convergent subsequence such that lim i→∞ Y ki = Z, where Z ∈ H 2 . Then,
Proof. In the notation of the proof of Lemma 3.5 in [4] , we observe that since for every BMO F-martingale U , we have lim
, then we shall take W = B. We replace the martingale component M k,X defined by (2.10) in [4] by Y k in (2.1). Then, by observing ∆Y k = ∆Y k,pj and applying Lemmas 2.2 and 2.3, the proof of Lemma 3.5 in [4] works perfectly for the pure-jump sequence {Y k,pj ; k ≥ 1} associated to the martingale components {Y k ; k ≥ 1}.
In the sequel, we fix X ∈ H 2 and write X
be the special semimartingale decomposition given by (2.10) in [4] . Since X ∈ H 2 and F k ⊂ F for every k ≥ 1, then
Since W k is a purely discontinuous martingale, then it has a decomposition of the form (2.1).
Proof. By applying Lemma 3.1 in [4] and the fact that X ∈ H 2 , we have the bound sup k≥1 E[δ k X, δ k X] T < ∞. Burkholder-Davis-Gundy inequality also yields sup k≥1 E[X k , X k | T < ∞ and hence, sup k≥1 E[W k , W k ] T < ∞. For a given t ∈ (0, T ], we have
where in (2.6) and (2.7), we have used identity (2.4) and the fact that N k,X k has continuous paths, respectively. The last statement is a simple application of
